Recombination during in vitro evolution.
Recombination, the swapping of large portions of genetic information between and among parental genotypes, can be applied to in vitro evolution experiments on functional nucleic acids. Both homologous and heterologous recombination can be achieved using standard laboratory techniques. In many cases, recombination can allow for the discovery of a ribozyme or DNAzyme phenotype that would not likely be encountered by reliance on point mutations alone. In addition, recombination can often aid in the discovery of global optima in sequence space and/or lessen the number of generations it would take to reach optima. Recombination is most efficiently used in combination with point mutations and applied after the first couple of rounds of selection but before high-fitness genotypes dominate the selection. The "recombination zone" describes that region of sequence space-defined by the residues that will ultimately participate in the function of the winning nucleic acid(s)-where recombination is expected to be the most beneficial in the search for high-fitness genotypes.